The locus coeruleus noradrenergic system--evidence against a role in attention, habituation, anxiety and motor activity.
Lesions of the locus coeruleus system were induced by combined stereotaxic injections of 6-OH-dopamine to the ascending fibres and just lateral to the locus coeruleus itself, to deplete the noradrenaline content of both the cerebral and cerebellar cortices. A group of rats with cortical noradrenaline concentrations of less than 30 ng/g were compared with a group with lesser destruction of the system (mean noradrenaline concentration 71 +/- 44 ng/g) and with controls (mean noradrenaline 347 +/- 58 ng/g). Lesioned rats showed normal motor activity and exploration (assessed with a holeboard) and showed normal habituation of these behaviours. The lesioned rats gave no evidence of increased susceptibility to distracting auditory stimuli whilst licking for water, and the groups did not differ in their rate of habituation to these stimuli, or in dishabituation. In a social interaction test, lesioned animals showed a decrease in social contacts in an unfamiliar situation (interpreted as a response to anxiety) of similar magnitude to that seen in the control group. In this test, lesioned animals engaged in more 'aggressive' behaviour (boxing and wrestling) than did the controls. These findings are incompatible with hypotheses that the locus coeruleus system is an integral part of the physiological mechanisms which control gross motor behaviour, attention, habituation or anxiety. Together with previous findings with the benzodiazepines, the results with the social interaction test make it unlikely that the benzodiazepines exert their anxiolytic effects by inhibiting the locus coeruleus system.